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Abstract 
This study explores the application of a rhythmic musical pattern to a sequence of ten-digit numbers and its effect on short-term 
memory and the retention of sequential auditory input in non-musicians. Three sets of ten-digit numbers were used as 
independent variables, one without the addition of a rhythmic pattern, and two sets with rhythmic patterns one dotted rhythm and 
one with triplets. Fifteen non-musician participants between twenty and twenty-five years old were tested and a one-way 
ANOVA was selected for data analysis. Results show that there is a significant difference in digit recall when the number is 
presented with a dotted-rhythmic pattern compared to those with triplets and the non-rhythmic pattern, while the Tukey HSD 
post-hoc test results show that there is a significant difference in the mean score between the three groups. These results lead to 
the conclusion that rhythmic patterns may have a positive effect on short-term memory in recalling and remembering numbers. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Academic World Education and Research Center. 
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1. Introduction  
Musical elements have been widely used as a mnemonic device in daily life (Sloboda, 1985; Wolfe & Hom, 
1993). Studies by Wallace (1994), Snyder (2001), and Thaut, Mertel and Leins (2008) reveal that melody, harmony 
and rhythm can all serve as a medium in transferring and conveying information, assisting the process of recall and 
retention of words in auditory memory. Folk songs and musical recordings from advertisements that are familiar to 
listeners were commonly used as teaching method in education too (Wolfe & Hom, 1993). On the other hand, music 
is used for clinical purposes in conditions such as Alzheimer’s (Moussard, Bigand, Peretz & Belleville, 2014), 
dementia (Vink, Birks, Bruinsma & Scholten, 2003) and language dysphasia (Kim, 2010). However, little research 
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focuses on the connection between rhythmic patterns as a mnemonic device in the recall of numbers such as phone 
numbers. This study examined the effect of rhythmic pattern on short-term memory when applied to a single verbal-
presentation of ten-digit phone numbers. 
 
2. Literature Review  
 
Atkinson and Shiffrin (1968) described memory as sensory memory, short-term memory and long-term memory. 
For Baddeley and Hitch (1974), working memory serves as part of short-term memory comprising subcomponents 
such as phonological loop, phonological store (inner ear) and articulatory control process (inner voice), visuospatial 
sketchpad (inner eye) and central executive. Phonological loop is believed to function with spoken and written 
material. Rhythmic information in the first component, called the “phonological short-term store” would decay 
unconsciously in auditory memory; however the second component, called the “articulatory control process,” is able 
to maintain items in auditory memory through active rehearsal. The capacity of short-term memory storage is 
approximately seven items (Miller, 1956). However, Cowan (1995) states that not all information stored in short-
term memory is active knowledge, as the short-term memory’s storage is very fragile.  
There are three ways commonly used to recall numbers: pegword, phonetic mnemonic, and chunking method. 
Pegword is associated with interactive pictures (Mastropieri & Scruggs, 1991). Phonetic mnemonic, according to 
Higbee (2007), links numbers with letters of alphabets. The third chunking method groups numbers together for 
easier sequential recall (Brower, 1993). This method assists short-term memory, which generally retains only five to 
nine numbers at a time.  
In terms of musical aid, past literature has shown that a rhythmic pattern can be used as a mnemonic device in 
auditory short-term memory, especially in educational use (Wallace, 1994; Fitch & Rosenfeld, 2007; Farrell 2008; 
Hayes, 2009). In auditory rhythms, the underlying beat and pulse mark shows the gap in time (Large & Palmer, 
2002; Nettl, 2000), similar to chunking information (Dowling, 1973; Wallace, 1994; Davis, Gfeller & Thaut, 2008). 
Previous research suggests that words and sentences are able to be chunked into more meaningful units with the 
existence of a human’s ability whenever it is attracted by the temporal structure of a rhythm (Wallace, 1994). Farrell 
(2008) also claims that rhythm is a type of information readily processed and retained in short-term memory. 
Furthermore, Yalch (1991) added that music and rhythmic sound may help in learning and could help retain verbal 
material in longer memory.  
In summary, rhythm is used as an aid in recalling words, phrases, and sentences. Past research shows that rhythm 
has an effect on retaining auditory information. However, the use of rhythmic pattern in recalling digits has not been 
fully explored. 
 
3. Methodology  
 
This study employed three sets of ten-digit numbers and examined whether there is a significant difference 
between digit recall without rhythmic aid, with the aid of a dotted-rhythm, and with a less obvious rhythmic aid 
(triplet). Participants were fifteen adults aged twenty to twenty-five raised in English-speaking culture, demographic 
survey confirmed that all participants are without any music background. They were matched in terms of age and 
socioeconomic characteristics. Based on Jakobson et al. (2008), ‘music background’ refers to any musical 
experience or having more than two years of self-taught instruction in music.  
Participants were given instructions and asked to listen to a recorded announcement of three different sets of ten-
digit numbers, with a more obvious dotted rhythm grouping of rhythmic pattern in the first set, while the second set 
has no rhythmic aid, and the third set had a less obvious rhythmic aid in triplets. After fifteen seconds the 
participants wrote down the numbers and completed the task within fifteen to thirty seconds. The test was given in a 
comfortable room without disturbances. A score of 10% was given for each correct number in correct sequence 
according to the announcement. The participants were given two chances to listen and to write down each set of 
numbers twice, however, without correcting the previous answer. A mean score of both trials were analysed. 
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4. Analysis  
 
One-Way ANOVA analysis was conducted for score analysis, with dotted rhythm, no rhythmic pattern and 
triplets as independent factors and short-term memory as covariate (see Table 1 and 2). Table 1 shows that the 
dotted rhythm effect has the highest mean score (M=85.66) while ten-digit number recall without rhythmic aid is the 
lowest (M=56.33), and as a whole there was a significant differences between the three independent variables [F(2, 
42) = 6.53, p , .05]. 
 
Table 1. Results of descriptive analysis 
 
Variable N Mean Std. Deviation 95% Confidence interval for Mean Minimum Maximum Lower Bound Upper Bound 
Dotted rhythm 
No rhythmic pattern 
Triplets 
Total 
 
15 
15 
15 
45 
 
13.99 
31.30 
25.59 
27.63 
85.66 
56.33 
58.66 
66.88 
 
77.91 
38.99 
44.49 
58.58 
93.41 
73.67 
72.84 
75.19 
60 
20 
20 
20 
100 
100 
100 
100 
 
 
Table 2. Results of ANOVA analysis 
 
Score Sum of Squares df Mean Square F Sig. 
Between Groups 
Within Groups 
Total 
7974.44 
25640.00 
33614.44 
2 
42 
44 
3987.22 
610.47 
6.53 
 
 
.003 
 
 
 
 
Comparison of the groups shows that there is a significant difference between ten-digit number recall with or 
without rhythmic aid (p <.05). The Tukey HSD post-hoc test result in Table 3 shows a significant difference 
between the mean score of dotted rhythm and the mean score of no rhythmic pattern and triplets (the significant 
level of dotted rhythm, p < 0.5). The negative sign in no rhythmic pattern in the mean difference indicates that the 
mean score of no rhythmic pattern is lower than the mean scores of dotted rhythm and triplets.  
 
 
Table 3. Results of Post Hoc Tukey HSD Multiple Comparison Tests 
 
(I) Rhythmic patterns (J) Rhythmic patterns Mean Difference (I-J) Sig 95% Confidence Interval Lower Bound Upper Bound 
Dotted rhythm 
 
 
Dotted rhythm 
No rhythmic pattern 
Triplets 
 
29.33* 
27.00* 
 
.006 
.013 
 
7.41 
5.08 
 
51.25 
48.91 
No rhythmic Pattern 
 
 
Dotted rhythm 
No rhythmic pattern 
Triplets 
-29.33* 
 
-2.33* 
.006 
 
.964 
-51.25 
 
-24.25 
-7.41 
 
19.58 
Triplets 
 
  
Dotted rhythm 
No rhythmic pattern 
Triplets 
-27.00* 
2.33* 
 
.013 
.964 
 
 
-48.91 
7.41 
-5.08 
51.25 
 
 
Note: *The mean difference is significant at the 0.05 level.  
 
 
Result clearly indicates that no rhythmic pattern yields the lowest recall score compared to the other rhythmic 
patterns. 
 
 
403 Tam Joo Ee et al. /  Procedia - Social and Behavioral Sciences  185 ( 2015 )  400 – 404 
5. Discussion  
 
The one-way ANOVA test result with the value of [F(df = 2, 42) = 6.53, p < .05] is significant. The null 
hypothesis is rejected. Thus, the ANOVA test shows that there is a significant difference in the effectiveness of the 
three rhythmic patterns as mnemonic devices for short-term memory in the recall of ten-digit numbers. The Tukey 
HSD post-hoc multiple comparisons test result shows that there is a significant difference between dotted rhythm 
and the other two rhythmic patterns. The homogenous sub-sets and mean plots table clearly shows that the mean 
scores of no rhythmic pattern and triplets are far lower than the mean scores of the dotted rhythm group. The 
ANOVA and post-hoc comparison test results show that requiring non-musicians to remember numbers without 
rhythmic aid is not as effective when compared to the other two sets with rhythmic aid. 
 
6. Conclusion 
The results of analysis indicates that there is a significant difference in recalling ten-digit number when the 
number is presented with rhythmic aid compared to presentation without rhythmic aid or with less obvious rhythmic 
aid. The Tukey HSD post-hoc test results show that there is a significant difference in digit recall when number is 
presented with different rhythmic patterns. It shows that a rhythmic pattern may be an effective mnemonic aid in 
recalling numbers beyond the usual capacity of our short term-memory (i.e. recalling five to nine numbers with 
ease). However, the finding was limited by the small sample size used in this study. Therefore the study could be 
extended with a greater number of participants varied in age, gender and profession.   
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